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(57) ABSTRACT 

A process for eliminating interference in a telecommunica 
tions network including a multi-beam satellite, a coverage 
area made up of a plurality of cells in which terminals are 
located, at least two of the cells, referred to as the first and 
second cell, being associated with the same frequency band, 
a first earth station including a first demodulator capable of 
demodulating signals transmitted by terminals located in the 
first cell and a second earth station including a second 
demodulator different from the first demodulator capable of 
demodulating signals transmitted by terminals located in the 
second cell. The process uses information Supplied by the 
terminal, particularly its position and transmission param 
eters, and enables the appropriate G/T figure to be deduced. 
This information is then transmitted to the demodulator of the 
second earth station and will be used to reconstruct the signal 
incorporating the message and remove it from the received 
signal. 
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1. 

METHOD OF INTERFERENCE REDUCTION 
BY GEO-LOCALISATION OF TERMINALS IN 
ASATELLITE TELECOMMUNICATION 

NETWORK 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is the U.S. National Stage of PCT/ 
EP2011/050852, filed Jan. 21, 2011, which in turn claims 
priority to French Patent Application No. 1050460, filed Jan. 
25, 2010, the entire contents of all applications are incorpo 
rated herein by reference in their entireties. 
The present invention relates to a process for eliminating 

interference in a telecommunications network for the estab 
lishment of radio frequency links between mobile terminals 
and satellites. The elimination process applies more specifi 
cally to a network using one or more satellites with several 
beams, referred to as multi-beam satellites. This type of sat 
ellite enables several beams to be used on board the satellite 
to cover geographical areas or cells, rather than a single broad 
beam. 

Such multi-beam satellites make it possible to establish 
several radio frequency links occupying the same frequency 
band on different beams. 

In the case of the broadband satellite telecommunications 
systems, the satellite is used bidirectionally, in other words, 
both: 

to relay data transmitted by a hub (linked to a network 
operating centre or NOC) to a plurality of earth termi 
nals: this first point-to-multipoint link constitutes the 
forward link: 

to relay data transmitted by the earth terminals to the hub: 
this second multipoint-to-point link constitutes the 
return link. 

An example of this type of multi-beam telecommunica 
tions network 1 is illustrated in FIG. 1. 

This network 1 comprises: 
a plurality of hubs 2. Such as gateways: 
an NOC 5: 
a plurality of earth terminals (including maritime or aerial) 

6; 
one (or several) multi-beam satellite(s) 3. 
The hubs 2 (also referred to henceforth as earth stations) 

are linked to the NOC5 (typically via the Internet). The NOC 
5 is a network management system that enables the operator 
to monitor and control all the network components. 

In the return link, signals are sent to the multi-beam satel 
lite 3 on an uplink LM by earth terminals 6. The signals sent 
by the earth terminals 6 are then processed with the satellite's 
payload3, which amplifies them, redirects them to a different 
frequency that may be higher or lower, then retransmits them 
from one of its satellite antennas on a downlink LD in the 
form of a beam hat is received by one of the earth stations 2. 
The forward link from the earth stations 2 to the earth 

terminals 6 works in exactly the same way in the opposite 
communication direction. 
The coverage area in which the earth terminals are located 

is broken down into elementary coverage areas or cells. Each 
cell is associated with at least one beam belonging to the 
multi-beam satellite. 
The network 1 as represented in FIG. 1 uses what is 

referred to as a frequency reuse technique. This technique 
enables the same frequency band to be used several times 
within the same satellite system, in order to expand the sys 
tems total capacity without increasing the attributed band 
width. 
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2 
Frequency reuse diagrams, referred to as colour diagrams, 

are known in the art and use a colour to represent each of the 
satellite's beams. These colour diagrams are used to describe 
the allocation of a plurality of frequency bands to the satellite 
beams in preparation for radio frequency transmissions to be 
made in each of these beams. In these diagrams, each colour 
corresponds to one of these frequency bands. 

These multi-beam satellites further enable polarised trans 
missions to be sent and received. The polarisation may be 
linear (in this case the two polarisation directions are hori 
Zontal and vertical, respectively) or circular (in this case the 
two polarisation directions are anticlockwise or clockwise, 
respectively). 

Typically, in the case of an uplink between an earth termi 
nal and the multi-beam satellite, the satellite serves the entire 
coverage area which includes a plurality of base cells. Each of 
the cells is individually illuminated by an antenna beam from 
the multi-beam antenna on the satellite. A frequency band is 
associated with each cell and, within each frequency band, 
numerous different frequency channels are available for the 
earth terminals operating within these cells. An earth terminal 
of a first cell therefore operates on a slot or channel in the 
frequency band associated with the aforementioned first cell. 
It will be noted that where a transmission encoding system 
based on code division multiple access (CDMA) is used, the 
terminals of the same cell may use one and the same channel. 
The user terminal likewise works within a particular time 

slot for the channel used. The uplink from the user terminal is 
guided in the main beam of the multi-beam antenna covering 
the cell. 
The same polarisation and the same frequency are reused 

for cells that are sufficiently remote from one another to allow 
isolation between the cells. The signals from terminals 
located in a first cell corresponding to particular frequency 
band and a particular polarisation are decoded by an earth 
station equipped with a dedicated demodulator, whereas the 
signals from terminals located in different cells from the first 
cell but using the same frequency band and the same polari 
sation are regarded as interference signals (i.e. equivalent to 
noise signals). 

Interference cancellers are known in the art, which are able 
to cancel the interference produced by terminals located 
within the same cell. These interference cancellers are stage 
structures. The principle on which they operate involves 
regenerating the interference using the signal estimated at the 
current stage output. This interference is then removed from 
the received signal and the resulting signal constitutes the 
input of the following stage. 

However, such interference cancellers do not solve the 
problem associated with interference between the different 
cells using the same frequency band. 
The current solution involves locating cells that use the 

same frequency band apart spatially, so that they are isolated 
from one another. 

This solution therefore introduces major constraints when 
defining the frequency plan of the coverage area. 

In this context, the object of the present invention is to 
provide a process for eliminating interference in a telecom 
munications network for the establishment of radio frequency 
links, said process enabling the interference between differ 
ent cells using the same frequency band to be effectively 
eliminated. 
To this end, the invention proposes a process for eliminat 

ing interference in a telecommunications network for the 
establishment of radio frequency links, the network compris 
1ng: 
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a telecommunications satellite with several beams, 
referred to as a multi-beam satellite, 

a coverage area made up of a plurality of cells in which 
terminals are located, each cell being associated with at 
least one beam linking the satellite to which a frequency 
band is assigned, at least two of the aforementioned 
cells, referred to as the first and second cell, being asso 
ciated with a same frequency band, 

a first earth station consisting of a first demodulator 
capable of demodulating signals transmitted by termi 
nals located in the first cell and transmitted via the multi 
beam satellite, 

a second earth station consisting of a second demodulator 
different from the first demodulator capable of demodu 
lating signals transmitted by terminals located in the 
second cell and transmitted via the multi-beam satellite, 

said process being characterised in that it is made up of the 
following stages: 
when a terminal located in the first cell wants to send a 

message, said terminal determines its position in the 
coverage area and the message's transmission param 
eters; 

transmission of the message by the terminal via multi 
beam satellite, said message incorporating the mes 
Sage's payload and also the transmission parameters and 
terminal position; 

reception by the first earth station of a modulated signal 
incorporating the message transmitted by said terminal; 

demodulation of the signal by the first demodulator, so as to 
recover the following information relating to the mes 
Sage: 
message payload; 
transmission parameters; 
position of the terminal; 

estimate by the first demodulator of the power at which the 
message is received by the first earth Station, of the figure 
of merit associated with the terminals position in rela 
tion to the first cell and of the point at which the message 
is sent by the terminal; 

transmission by the first earth station to the second 
demodulator of information relating to the message, as 
well as the estimated power, the figure of merit associ 
ated with the terminal position in relation to the first cell 
and the point at which the message is sent by the termi 
nal; 

estimate by the second demodulator of a message repre 
senting the message sent by the terminal, as received by 
the second demodulator, said estimate being made from: 
information relating to the message and the estimated 
power transmitted by the first earth station and 

the figure of merit associated with the position of the 
terminal in relation to the second cell; 

an operation performed by the second demodulator, 
involving removing from the modulated signal incorpo 
rating the message transmitted by the terminal as 
received by the second earth station, the estimated rep 
resentative message, so that the interference generated 
by the message sent by the terminal is eliminated from 
this modulated signal. 

Terminal is taken to mean a terminal that may be fixed, 
transportable or mobile. This terminal may be an earth termi 
nal but, equally, it may be a terminal on board a plane or boat. 
Hub is taken to mean any main station, Such as a gateway 

linked to the operating centre, typically via an Internet back 
bone. 

According to the invention, the information Supplied by the 
terminal, particularly its position and transmission param 
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4 
eters, such as the power with which the message is transmitted 
and the type of antenna (i.e. the name of the antenna enabling 
the detailed characteristics of the antenna to be identified, for 
example in a database to which the earth stations have access) 
and received by the first earth station is advantageously used. 
This information is then transmitted to the demodulator of the 
second earth station and will be used to reconstruct the signal 
incorporating the message and remove it from the received 
signal. The process according to the invention thereby 
enables the demodulator to regenerate the signal not intended 
for it (regeneration that would not have been possible without 
the transmission of information relating to the terminal) and 
to Suppress the interference generated by this signal at the 
second demodulator. Thanks to the process according to the 
invention, it is therefore possible to devise a frequency plan 
with adjacent cells using the same frequency band, thereby 
avoiding the need for the spatial isolation particular to known 
frequency reuse systems. 

It will be noted that the first earth station may likewise 
transmit to the second demodulator other properties of the 
message estimated by the first earth Station (phase rotation 
and/or frequency shift . . . ) in order to cancel the message 
interference on other signals received. 
The process according to the invention may equally present 

one or more of the characteristics below, considered individu 
ally or according to all the technically possible combinations: 

said first and second cells are contiguous; 
the message transmission parameters include: 

the power with which the message is transmitted by the 
terminal; 

an identifier of the type of transmitting antenna on the 
terminal; 

the gain of the terminals transmitting antenna; 
when a terminal located in the first cell wishes to send a 

message, said terminal determines, apart from its posi 
tion in the coverage area, the speed of its transfer, the 
transmission parameters of the message including said 
speed; 

when a terminal located in the first cell wishes to send a 
message, said terminal determines, apart from its posi 
tion in the coverage area, the direction of its transfer, the 
transmission parameters of the message including said 
direction; 

the stage at which said terminal determines its position in 
the coverage area is accomplished using one of the fol 
lowing methods: 
a satellite positioning method, such as GPS, EGNOS or 

Galileo: 
a positioning method using wireless access points such 

as WIFI or WiMax points; 
a positioning method based on one or more GSM or 
UMTS cellular base stations; 

a method based on absolute positioning means, such as 
measuring the geomagnetic field or the power of 
known radio stations; 

a method based on relative positioning means, such as an 
inertial positioning system; 

the geographical position in the coverage area is deter 
mined by the terminal with a degree of accuracy below 
the size beyond which the figure of merit varies by more 
than 1 dB/K. 

Other characteristics and advantages of the invention will 
clearly emerge from the description of it given below, which 
is intended as a guide and is in no way limiting, with reference 
to the attached figures, among which: 

FIG. 1 is a simplified diagrammatic representation of a 
multi-beam configured network; 
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FIG. 2 is a simplified diagrammatic representation of a 
sample network for implementation of the process according 
to the invention; 

FIG.3 illustrates the different stages in the process accord 
ing to the invention; 5 

FIG. 4 illustrates an example of two contiguous cells in a 
coverage area. 
The elements common to each of the figures have the same 

reference numbers. 
FIG. 1 has already been described above with reference to 

the reminder about the state of the art. 
FIG. 3 illustrates the different stages in a process 200 for 

eliminating interference in a telecommunications network 
according to the invention. This process 200 may, for 
example, be implemented by means of a telecommunications 
network such as the network 100 represented in FIG. 2. 

This network 100 is made up of: 
a plurality of hubs 102A, 102B such as gateways: 
an NOC 105; 2O 
a plurality of terminals (earth terminals, for example) T 
which may be mobile terminals, but also fixed terminals 
(by way of illustration, a single earth terminal T is rep 
resented here); 

a multi-beam satellite 103. 25 
The satellite 103 covers a coverage area in which the earth 

terminals are divided into elementary coverage areas or cells. 
The configuration of the network 100 as represented in FIG. 
2 uses a technique referred to as frequency reuse: this tech 
nique allows the same frequency band to be used several 30 
times within the same satellite system, in order to expand the 
systems total capacity without increasing the attributed 
bandwidth. 

For each cell, it is possible to use at least one frequency 
band corresponding to a section of the available bandwidth. 35 
Each frequency band is associated with a beam from the 
multi-beam satellite. Each frequency band may be broken 
down into a plurality of frequency channels. An earth terminal 
T may therefore use a frequency channel to transmit; this 
same terminal T will likewise work within a particular time 40 
slot. 
Two hubs 102A and 102B are represented here by way of 

illustration; the earth station 102A includes a demodulator 
116A adapted to demodulate signals emanating from a cell A, 
whereas the earth station 102B includes a demodulator 116B 45 
adapted to demodulate the signals emanating from a cell B. 
We will speculate here that the two cells A and B are associ 
ated with the same frequency band and that the earth terminal 
T is located in the cell A. An example of cells A and B 
(contiguous here) is illustrated in FIG. 4 in the case of a 50 
coverage area covering part of Europe. The terminal T is, for 
example, located in Brest in cell A; in this case, this terminal 
will be “understood” by demodulator 116A at a certain power 
and by demodulator 116B at a far weaker power. The process 
according to the invention enables the same frequency band to 55 
be used for cells A and B when the latter are contiguous (so 
without spatial isolation). 

It will be noted, moreover, that the earth stations 102A and 
102B may be located at different sites; they may likewise be 
located at the same site (in this case, a single earth station will 60 
consist of two different demodulators capable of demodulat 
ing signals from the two cells A and B). 
The earth terminal T is equipped with: 
an antenna 110, 
a global positioning system (GPS) 113, enabling it to iden- 65 

tify its position at any time via LGPS links with satellites 
109, 

10 

15 

6 
a model 111 enabling it to transmit and receive data during 

exchanges with the multi-beam satellite 103; 
storage means 112 (database); 
management means 114; 
input/output interface means 115 (keyboard, speaker, ...). 
The management means 114 typically comprise a micro 

processor controlled by programs located in a program 
memory. The program memory is particularly intended for 
the management of different operations to be performed in 
order to implement various functions of the terminal T. It 
includes several Software means (i.e. applications). Some of 
which are dedicated to the implementation of the invention. In 
other exemplary embodiments, these software means could 
be replaced with specific electronic circuits. 
The hubs 102A and 102B (likewise referred to indiscrimi 

nately as gateways) are linked to the NOC 105, typically via 
an Internet backbone. 

In the return link, signals are sent to the multi-beam satel 
lite 103 on an uplink LMR by the earth terminal T. The signals 
sent by the earth terminals T are then processed by the satel 
lite 103 which, via its payload, amplifies them, redirects them 
to an appropriate frequency then retransmits them from the 
satellite antenna orantennas on a downlink LDR in the form 
of a beam or a plurality of beams to the earth stations 102A 
and 102B. As indicated earlier, the demodulator 116A shall 
receive signals from the terminal T with more power than the 
demodulator 116B. 
The forward link, including the uplinks LMA and down 

links LDA of the earth stations 102A, 102B to the earth 
terminals T, works in an identical way in the opposite com 
munication direction. 
The NOC 105 comprises means 108 of mapping the cov 

erage area by plotting the characteristic transmission param 
eters of the position of the earth terminals in the coverage 
area. These plotting means 108 shall be designed hereafter by 
the term “optimisation means'. The transmission parameters 
typically include the frequency band, the frequency channel, 
the time slot and the type of modulation or code to be used by 
the terminals, depending on their position in the coverage 
area. The mapping is global; in other words, it includes trans 
mission parameters for the entire coverage area: these trans 
mission parameters are determined by optimisation means 
108 so as to reduce the cross-interference between the cells 
and maximise system performance. 

Based on this, when the terminal T wants to establish a 
connection, it starts by locating its position via its GPS 113. 
The management means 114 of the terminal T include a 
Software application making it possible to determine from its 
position and the stored maps the transmission parameters 
(frequency band, frequency channel within this band, time 
slot, modulation, polarisation, level, code, FEC . . . ) to be 
used to establish this connection, by choosing from among 
the possible parameters defined by the mapping. According to 
a preferred embodiment of the invention, it is important for 
the terminal to be able to determine its position within the 
coverage area with an accuracy below the size beyond which 
the figure of merit varies by more than 1 dB/K (typically an 
accuracy of within 50 km for a cell 500 km in diameter). 
The optimisation means 108 typically use combinatorial 

algorithms, so as to determine the best possible mapping to 
reduce cross-interference between the cells. In other words, 
the optimisation means 108 are going to determine the map 
ping by allowing a maximum amount of data to be transferred 
from the earth terminalsT to the earth stations via the satellite 
103, while minimising the impact of the cross-interference 
generated by the different cells. The mapping is transmitted to 
all earth terminalsT on the network 100 then is stored by each 
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of the earth terminals T in their storage means 112. This 
technique using optimisation means 108 and the transmission 
of mapping to all terminals is described more particularly in 
patent application FR 09/50854, filed by EUTELSAT on 11 
Feb. 2009. 

It will be noted that the use of optimisation means 108 
described above is simply given by way of illustration; it can 
likewise be envisaged that the terminal T will dispose of its 
transmission parameters by other means (for example, 
manual configuration by the user, pre-configuration of origin 
as certain parameters of the SIM cards of mobile phones, 
negotiation with the earth station by exchanging several mes 
Sages). 
The process 200 for eliminating interference according to 

the invention works in the following way. 
According to a first stage 201, when the terminal T intends 

to send a message, it starts by locating its position via its 
positioning system 113 and determines its transmission 
parameters. In addition to the transmission parameters men 
tioned above (frequency band, frequency channel within this 
band, time slot, modulation, polarisation, level, code, 
FEC . . . ), the terminal T likewise includes in this list of 
transmission parameters the power with which the message is 
transmitted by the terminal and also the gain of the terminals 
transmitting antenna. Rather than the antenna gain, the list of 
transmission parameters may incorporate information relat 
ing to the type of antenna used by the terminal. 

It will be noted that this list of transmission parameters may 
likewise include, apart from the terminal's position in the 
coverage area, its speed and direction of movement. 

It will likewise be noted that if the GPS position of the 
terminal T is not available, the latter may likewise use an 
established or estimated position by other means or a previ 
ously established position. 

According to a stage 202, the terminal T will then incor 
porate at the same time in the message being transmitted (in 
the payload or the message header) the transmission param 
eters mentioned above and its position in the coverage area. 

According to a stage 203, the message is then transmitted 
in the form of a signal sent to the satellite 103 on an uplink 
LMR. The signal sent is then processed by the satellite 103. 
which amplifies it, redirects it to an appropriate frequency 
then retransmits it from the satellite antenna across a down 
link LDR in the form of a beam towards the earth stations 
102A and 102B. 

According to a stage 204, once the message has been 
transmitted from cell A, the signal will be received with 
sufficient power to be demodulated by the demodulator 116A 
of the earth station 102A. 
The demodulator 116A demodulates the received signal in 

a known manner and recovers the packet corresponding to the 
message transmitted by the terminal T; it thereby recovers the 
following information: 

the position of the terminal T: 
the transmission parameters; 
the message's payload. 
The demodulator 116A will likewise deduce from the posi 

tion of the terminal T the figure of merit associated with the 
ground terminal's position in relation to cell Aby accessing a 
coverage plan containing the figures of merit as a function of 
the geographical position; the figure of merit noted (G/T) 
corresponds to the ratio of the gain of the satellite reception 
antenna in the direction of the terminal position to the equiva 
lent noise temperature of the receiving system. Expressed in 
dB/K, it impacts the capacity of the earth station 102A to 
receive a signal from a terminal according to its position; the 
figure of merit G/T associated with the earth station 102A 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
(corresponding to cell A) will be noted hereinafter as S(TA) 
for the location of terminal T; in more general terms, the 
figure of merit G/T associated with the earth station 102X 
(corresponding to cell X) will be noted hereinafter as S(Y,X) 
(expressed in dB/K) for the location of terminal Y. This figure 
of merit includes the figure of merit of the receiving satellite 
antenna (which depends on the terminals geographical posi 
tion), of the satellite's on-board amplifier, of the earth sta 
tions receiving antenna, of its amplifiers and cables up to the 
demodulator input. 
The demodulator 116A will likewise determine the point in 

time at which the message was sent by the earth terminal T, for 
example from the time when the message was received by the 
demodulator itself. It may likewise receive this information 
on the sending time straight from the terminal T, i.e. contained 
inside the message. 
The demodulator 116A may likewise use the speed and 

direction of travel of the terminal T to estimate the Doppler 
effect, in order to determine the precise frequency at which 
the message has been received. 
The demodulator 116A may likewise deduce from the type 

of antenna used by the terminal T the gain of this antenna in 
the satellite direction (which may change depending on the 
elevation of the satellite 103 at the position of the terminal T); 
this may be deduced, for example, using a database incorpo 
rating information on gain, depending on the designation of 
the antenna used. 

Stage 204 likewise involves an estimate of the power P(T. 
A) at which the message transmitted by the terminal T has 
been received by the earth station 102A. In more general 
terms, the power at which the message transmitted by the 
terminal Y was received by said earth station 102X (corre 
sponding to cell X) will be noted by the sequence P(Y,X) 
(expressed in dBW). 

In a known manner, according to stage 205, the earth sta 
tion 102A may use an interference cancellation process for 
signals coming from cell A (intracellular interference cancel 
lation). To do this, the earth station 102A reconstructs a 
"clean' signal (i.e. non-noise-affected signal) from data 
recovered from the message then removes this “clean' signal 
from the received signal. The new signal obtained is in turn 
processed by the demodulator 116A. This operation may be 
repeated for other packets. Its operating principle involves 
regenerating the interference using the estimated signal at the 
current stage output. This interference is then removed from 
the signal received and the resulting signal constitutes the 
input of the following stage. The operation may be carried out 
by grouping together several packets (for example, ten pack 
ets are demodulated before regenerating the signal being 
subtracted). 

In parallel, according to a stage 206, the earth station 102A 
transmits to the demodulator 116B of the earth station 102B 
the following information: 

the position of the earth terminal T: 
the transmission parameters of the earth terminal T. 
the message payload; 
the figure of merit S(TA) associated with the position of 

the earth terminal in relation to the cell A: 
the point in time at which the message was sent by the earth 

terminal T. 
the estimate of the power P(TA) at which the message 

transmitted by the terminal T has been received by the 
earth station 102A. 

The transmission of the above payload to the demodulator 
116B may take place, for example, via an Internet transmis 
S1O. 
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According to a stage 207, the earth station 102B will esti 
mate the power P(TB) at which the message transmitted by 
the terminal Thas been received by the earth station 102B. To 
do this, the earth station 102B will use, in particular, infor 
mation relating to the position of the terminal T, the figure of 
merit S(TA) associated with the position of the earth terminal 
in relation to the cell A and the estimate of the power P(TA) 
at which the message transmitted by the terminal T has been 
received by the earth station 102A. It should be noted here 
that the earth station 102B benefits from information trans 
mitted via the earth station 102A and obtained thanks exclu 
sively to the demodulator 116A: in the absence of this trans 
mission, the signal transmitted by the terminal T would have 
been unusable and regarded as noise by the earth station 102B 
(in other words, the power P(TB) is too weak for the message 
to be demodulated by the demodulator 116B of the earth 
station 102B). 

According to a first embodiment of this stage 207, from the 
location of the terminal T, the earth station 102B can deter 
mine the figure of merit S(TB) associated with the position of 
the earth terminal in relation to the cell B (by accessing a 
coverage plan database containing figures of merit, depend 
ing on the geographical position). Based on the assumption 
that the earth stations 102A and 102B have the same link 
budget, this produces: 

According to a second embodiment of the stage 207, we 
assume that a reference terminal R located perfectly within 
the coverage area and different from the terminal T transmits 
reference messages, so that the following are known with a 
good degree of accuracy: 

the figure of merit S(R.A) associated with the position of 
the earth terminal R in relation to the cell A; 

the power P(R.A) at which the reference message trans 
mitted by the terminal R is received by the earth station 
102A; 

the figure of merit S(RB) associated with the position of 
the earth terminal R in relation to the cell B; 

the power P(RB) at which the reference message transmit 
ted by the terminal R is received by the earth station 
102B. 

The ratio of the normalized powers of terminal Tand of the 
reference terminal R is the same, independently of the cell A 
or B; the normalized power is expressed as the ratio between 
the power received and the figure of merit; when the received 
power and the figure of merit are expressed in dB, this ratio is 
expressed by the difference: P(Y,X)-S(Y,X); on this basis, 
this produces the relationship: 

The power P(TB) is deduced from this, estimated by the 
relationship: 

The closer the reference terminal R is to terminal T, the 
better the above estimate will be. 

Stage 207, executed according to this second embodiment, 
enables an estimate to be made that remains independent of 
the link budget of the earth stations 102A and 102B, unlike in 
the case of the first embodiment. 

According to a stage 208, the earth station 102B will then 
advantageously use the estimated power P(TB), the mes 
Sage’s payload and also the point at which the message is 
transmitted by the terminal T to reconstruct a representative 
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10 
signal of the signal including the message transmitted by the 
terminal T, as received by the earth station 102B. 

According to a stage 209, this reconstructed signal is then 
subtracted from the signal received by the earth station 102B. 
The invention is of course not limited to the embodiment 

just described. 
Hence, even if the invention has been more specifically 

described for a network using a GPS, it is equally applicable 
to other positioning means, such as positioning means using 
WIFI access points or based on GSM base stations. 
The invention may be applied to different types oftelecom 

munications network using a multi-beam satellite. Such as a 
satellite working on the frequency band S or Ka. 

Finally, although the elimination process has been more 
specifically described within the framework of a single multi 
beam satellite, it likewise applies to a network using several 
multi-beam satellites. 
What is claimed is: 
1. A process for eliminating interference in a telecommu 

nications network for the establishment of radio frequency 
links, the network comprising: 

a multi-beam satellite, 
the multi-beam satellite being associated with a coverage 

area made up of a plurality of cells in which terminals are 
located, each cell being associated with a beam linking 
the satellite to which a frequency band is assigned, a first 
and a second cell being associated with a same fre 
quency band, 

a first earth station including a first demodulator configured 
to demodulate first cell signals transmitted by terminals 
located in the first cell and first earth station signals 
transmitted via the multi-beam satellite, 

a second earth station including a second demodulator 
different from the first demodulator configured to 
demodulate second cell signals transmitted by terminals 
located in the second cell and second earth station sig 
nals transmitted via the multi-beam satellite, 

said process comprising: 
before a message is sent by a terminal located in the first 

cell, determining by said terminal a position of the ter 
minal in the coverage area and transmission parameters 
of the message; 

transmitting the message by the terminal via the multi 
beam satellite, said message incorporating a message 
payload of the message and the transmission parameters 
and terminal position; 

receiving by the first earth station a modulated signal incor 
porating the message transmitted by said terminal; 

demodulating the signal by the first demodulator to recover 
the message payload, the transmission parameters and 
the position of the terminal; 

estimating by the first demodulator a power at which the 
message is received by the first earth station, of a figure 
of merit associated with the position of the terminal in 
relation to the first cell and a time at which the message 
is sent by the terminal; 

transmitting by the first earth station to the second earth 
station information relating to the message, and the esti 
mated power, the figure of merit associated with the 
terminal position in relation to the first cell and the time 
at which the message is sent by the terminal; 

estimating by the second demodulator an estimated mes 
Sage representing the message sent by the terminal, as 
received by the second earth station, said estimate being 
made from: 
information relating to the message and the estimated 
power and 
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the figure of merit associated with the position of the 
terminal in relation to the second cell; and 

removing by the second demodulator from the modulated 
signal incorporating the message transmitted by the ter 
minal as received by the second earth station, the esti 
mated representative message, so that an interference 
generated by the message sent by the terminal is elimi 
nated from the modulated signal. 

2. The process according to claim 1, wherein said first and 
second cells are contiguous. 

3. The process according to claim 1, wherein the message 
transmission parameters include the power with which the 
message is transmitted by the terminal. 

4. The process according to claim 1, wherein the message 
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transmission parameters include an identifier of the type of 15 
transmitting antenna on the terminal. 

5. The process according to claim 1, wherein the message 
transmission parameters include a gain of transmitting 
antenna on the terminal. 

6. The process according to claim 1, wherein when a ter 
minal located in the first cell wants to send a message, said 
terminal determines, apart from a position thereof in the 
coverage area, a speed of its movement, the transmission 
parameters of the message including said speed. 

12 
7. The process according to claim 1, wherein when a ter 

minal located in the first cell wants to send a message, said 
terminal determines, apart from a position thereof in the 
coverage area, a direction of its movement, the transmission 
parameters of the message including said direction. 

8. The process according to claim 1, wherein the determin 
ing includes one of a satellite positioning method; a position 
ing method using wireless access points; a positioning 
method based on one or more GSM or UMTS cellular base 
stations; a method based on absolute positioning system; a 
method based on relative positioning means. 

9. The process according to claim 1, wherein a geographi 
cal position in the coverage area is determined by the terminal 
with a degree of accuracy below the size beyond which the 
figure of merit varies by more than 1 dB/K. 

10. The process according to claim 8, wherein the satellite 
positioning method includes GPS, EGNOS or Galileo. 

11. The process according to claim 8, wherein the wireless 
access points include WLAN or broadband cellular access 
points. 

12. The process according to claim 8, wherein the absolute 
positioning system is configured to measure a geomagnetic 
field or a power of known radio stations. 
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